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Pemrograman Berorientasi Obyek

&
® (ollections Framework

PENS

* Dikenalkan pada Java 2 SDK.

e Collection sudah ada sejak JDK 1.0
— Hashtable
— Vectol
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= Pemrograman Berorientasi Obyek

&
& Collections

PENS

e Collection adalah suatu obyek yang bisa
digunakan untuk menyimpan sekumpulan
obyek

 Obyek yang ada dalam Collection dise
elemen

e Collection menyimpan elemen yang bertipe
Object, sehingga berbagai tipe obyek bisa
disimpan dalam Collection
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Pemrograman Berorientasi Obyek

® The Java Collections API
pPENS

[/

e Java Collections API terdiri dari interface:

— Col I ecti on: sekumpulan obyek yang tidak mempunyai
posisi yang tetap (no particular order) dan menerima
duplikat.

— LI st : sekumpulan obyek yang berdasarkan ur
(ordered) dan menerima duplikat.

— Set : sekumpulan obyek yang tidak berdasarkan urutan
(unordered) dan menolak duplikat.

— Map: mendukung pencarian berdasarkan key, key ini harus
unik. Has no particular order.
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Pemrograman Berorientasi Obyek

pq']‘gerface Collection dan Hirarki Class

Collection
Set List
(HashSet) (ArrayList,
LinkedList,
] Vector)
SortedSet
(TreeSet)
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Pemrograman Berorientasi Obyek

pENSs

Collection

ListIterator

WeaalkHashMap

Utilities
Arraylist LinkedList HashSet

Collections

Comparable Arrays
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‘ ;-: Pemrograman Berorientasi Obyek

Interface Collection
poNs

public interface Collection |
/Y Basic Operations
int =i=ze () :
boolean isEmpty () :
boolean contains (Obhject element) ;
hoolean add(Cbhiject element) Ff Optional
hoolean remowve [(Chiect elemwment): // Optional
Iterator iteratori();

Jf Bulk Operations

boolean containsill (Collection ) ;

hoolean addill (Collection o) ; Ff Optional
hoolean remowveldll (Collection o) fF Optional
hoolean retaindll(Collection o) fF Optional
woid clear () Ff Optional

Jf Array Operations

Chiect[] tolrray():
Chiject[] tobkrrav(Chiject al[]):
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Pemrograman Berorientasi Obyek

@ Set : HashSet

pPENS
 Elemen pada Set selalu unik
« Set menolak duplikat

* Elemen yang tersimpan tidak berdasarkan urutan(unorder) dan
tidak di sorting (unsorted)

 Berhubungan dengan definisi matematika mengenai
himpunau.
 Interface Set merupakan subinterface dari interface Collection

» Class yang mengimplementasikan interface Set adalah
HashSet
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‘ Pemrograman Berorientasi Obyek

‘pul:ulin:: interface Jet |
/Y Basic Operations
int =izel(] ;
boolean isEmptyi(]:;
boolean contains (Ohiject element) ;
hoolean add(Chiject element) : A Optional
hoolean rewmowve (Ohiject elemwent): (F Optional
Iterator iteratori();

Ad Bulk Operations

boolean containsill (Collection o) ;

bhoolean addbll(Collection o) A7 Optional
hoolean remowvelll (Collection o)) /¢ Optional
hoolean retaindll (Collection o)1) ¢ Optional
woid clear () A7 Optional

A bhrrawy Operations

Chiject[] tolrravyi():
Chiject[] tolrrav(Ckhiect al[]):
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Pemrograman Berorientasi Obyek

& Set: HashSet
pPENS

import Java.util. *;

public class SetExample
public =static void main(2tring[] args) 1

et set = new Hashlet ()
set.add("one™) ;
get.add ("second™) ;
set.add ("3rd™) ;
set.add(new Integer (4] ;
get.add (new Float (5.0F))
get.add ("second™) ; S duplicate, rnot added
get.add (new Integer(d)); /7 duplicate, not added
System.out.printlniset) ;

Hasil:
[cne, second, 5.0, 3rd, 4]
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Pemrograman Berorientasi Obyek

Set: HashSet

S

pPENsS

import java.util.*;

public class FindDups |
public static vold mwaini(string args[]) |
-et = = new Hash3et ()
for (int i=0; i<args.length; 1i4++)
if ('s.add{args[1i])]
avstem.out.println("Duplicate detected: "+args[i]) !

aystem.out.printlni(s.zize () +" distinct words detected: "+3):

-

¥ Java FindDups 1 came 1 saw 1 left
Duplicate detected: 1

Duplicate detected: 1
4 distinct words detected: [came, left, =zaw, 1]
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Pemrograman Berorientasi Obyek

Set: HashSet

"’ =
o
PENS

import java.util. *;

public class FindDups:z |
public =static wvold main(3tring args[]) |
Set unicues = new Hashlet () :
Set dups = new Hashiet () ;

for (int i=0; i<args.length; i4+4)
if ('unigques.addiargs[i] )]
dups.add (args[1i] ) :

unigues.removelll (dups): J/ Destructive set-difference

Aystem.out.println("nique words: " 4+ unidgques) ;
avstem.out.println("Duplicate words: " + dups):;

o=

%z Java FindDups: 1 came 1 saw i1 left

Tnigque words: [camwe, left, =aw]

Duplicate words: [1]
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Pemrograman Berorientasi Obyek

'I;Operam Besar (Bulk operations)

P

ns pada Set: HashSet

Merupakan operasi pada Himpunan

sl.containsAll(s2)

mengembalikan nilai true jika s2 adalah subset s1.945atlalah subset s1
apabila s1 berisi semua anggota s2)

sl=s1Us2

sl.addAll(s2

hasil dari s1 adalah gabungan (union) dari s1 dan s2
sl =s1ns2

sl.retainAll(s2)

hasil dari s1 adalah irisan(intersection) dari s1 dan s2
sl=s1-s2

sl.removeAll(s2)

hasil dari s1 adalah selisih dari s1 dengan s2

Selisih (sl - s2) adalah set yang berisi semua elemanadapada sl
tetapi tidak ada pada s2.
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Pemrograman Berorientasi Obyek
' import jawva.util.¥;

public class Sets!
F public static void main(String args[]){
et 21 = new Hashiet():;
et 22 = new Hashiet():;

C:hvjesdkl. 4.1 0lhbintj

for (int i=0;i<5:i++] sl = [£, 4, 1, 3, 0]
sl.add(new Integer(i)): s2 = [4, &, 3, 5]

fal=se
for (int i=3; i<7; i++) [4, Z]
s2.add (new Integer(i)); [! _ _
S¥stem.out.println(”zl = " + 31); Finished executing

aystemn. out.println(“s2 = " + 32)1:;
aysten. out.println(sl.containsall(z2)) ;

gl.retaindll (32 ;
a¥stem.out.printlnisl):

sl.removedll (32);
a¥stem.out.printlnisl):
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’ Pemrograman Berorientasi Obyek

& SortedSet: TreeSet

PENS

e Aturan sama dengan interface Seimenolak
duplikat.

e Ingat—> SortedSet adalah subinterface Set.

e Beda: elemen tersimpan dalam urt
ascending> sorted.

e Contoh SortedSet: TreeSet.
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Pemrograman Berorientasi Obyek

& SortedSet: TreeSet

PENS

import Java.util.*;
clas=s SortedsetTest|
public static void mwain(3tring [] arg)d

Scortedset =zet = new Treelet ()

et
=1=h

Ser.
2et.

-caa (R

et

add [("Chess™) ;
add ("Ihist™) ;

add ("Checkerz™) ;
add ("BlackJack™)

System.out.printlniset) ;

i

Output: [BlackJack, Checkers, Chess, Whist]
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Pemrograman Berorientasi Obyek

@ Class HashSet and TreeSet

pPENS
« HashSet and TreeSet mengimplementasikan interface Set.

[/

HashSet

« Diimplementasikan menggunakan hash table

« Element tidak terurut

« Method add, remove, and contains, kompleksitas waktu O(c).

TreeSet

« Diimplementasikan menggunakan struktur pohon.

e Dijamin elemen dalam keadaan terurut.

« Method add, remove, and contains kompleksitas waktu logarithmic O(log (n)),
dimana n adalah jumlah elemen pada set.
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Pemrograman Berorientasi Obyek

‘6

@ List

ns
 Elemen tersimpan berdasarkan urutan masukan (ordered).

 Menerima duplikat.

e Contoh List:

— LinkedList : elemen dalam LinkedList masuk dari awal ddragus
dari akhir.

— Vector : a growable array of object.

— ArrayList: mirip vector, bersifat unsyncronized (jikaultiple threads
mengakses object ArrayList, object ini harus syncredigecara
eksternal)
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‘6

@ List

PENS

 Pengembangan dari Interface Collection.
— Pengaksesan elemen melalui indeks seperti array
add (int, Object), get(int), remove(int), set(int, Object)
— Pencarian element
INndexOf(Object), lastl ndexOf(ODbj ect)
— Menggunakan Iterator tertentu disehust! ter ator
— Dapat mengambil subList

subList(int fromlndex, int tol ndex)
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Pemrograman Berorientasi Obyek

@ List

PENS

o add(Object) : menambahkan elemen diakhir list
« remove(Object) : menghapus di awal list

o listl.equals(list2) : dikatakan sama dengan memperhatikan
urutan elemen
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Pemrograman Berorientasi Obyek

=
J.; List
public interface List extends Collection |

£¢ Positional Access
Dhiject get(int indeXx) :

Chiect et (int index, Chiject element]; Ff Optional
woid add(int index, Chiject element): Af Optional
Chiject remowve [int index) ; Af Optional

ahatract hoolean addlill (int index, Collection o) /F Optional

;f Search
int indexOf (Chiject o) :
int lastIndexOf (Chiject o) :

Af Iteration

ListIterator listIteratori(]:;
ListIterator listlterator(int index):
A7 Range-—-wview

Li=st sublList{int from, int to):
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Pemrograman Berorientasi Obyek

@ Class ArrayList dan LinkedList

ns

ClassArrayList dan LinkedList mengimplementasikan interface List.

ArrayList adalah sebuah implementasi array dimana elemen-elemenny
dapat diakses secara langsung menggungdiaand set methods.

Biasanya ArrayList untuk urutan sederhana (simple semp)en
LinkedList menggunakadoublelinked list

Memberikal performance yanlebih baik untuk method add dan remove
dibandingkarArrayList.

Memberikan performance yang lebih jelek untuk metgeidand set
dibandingkarArrayList.
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Pemrograman Berorientasi Obyek

. List : ArrayList

PENS

import java.util.*

public class ListExample |
public static void main{(String[] args) {

List list = new ArrayList();
list.add("one") ;
list.add("second") ;
list.add("3rd");
list.addinew Integer(4d]);
list.add(new Float (5.0F)) ;
list.add("second") ; S Auplicate, is added
list.addinew Integerid)); // duplicate, is added
Cystem.out . printlnilist);

=] O e g B

el e e = R
o= i b= O
—_

St

[cne, second, 3rd, 4, 5.0, second, 4]
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’ Pemrograman Berorientasi Obyek

@ List: Vector

PENS

import Java.util. *;
class VectorTest{
public =static void wain(3tring [] ardgl i

Vector v = new vectarl():;

addiTmZak™)

Add ("cordon™)

Laddid "Duke™):

Ladd("Lara'™) ;

LaddirZak™)

aystem.out.println(wvw) ;

SLring nawe = [(3tring) wv.get(2):

Syvstem.out.println(name) ;

R

Output: [Duke, Zak, Gordon, Lara, Zak]
Gordon
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‘ import java.util.*:

public class TeztWVector!

private static void swap(lLizt a, int i, int 3) ¢
Object tmp = a.getii):
a.set(i, a.get(])l:
a.set(], tmp);

I

public =static woid shuffle(lizt list, Random rnd)
for (int i=lizt.zize(); i=1l; 1i--]

swap(list, i-1, rnd.nextInt(i)):

I

public =static woid main(3tring args[]){
Vector v = new Vector():

for (int 1=0;i<10;i+)
v.add (new Integer(i)):

Jysten. out.println(w) ;

v.setElenentaAt ("AndiT, 1) ;

Jysten. out.println(w) ;

v.set(5,"Rita™) ;

dysten. out.println(v) ;

swap(v,2,5) :
Svatem. out.printlniv) ;

shuffle (v, new Random()]:
Swstem. out.println(v) ;

Pemrograman Berorientasi Obyek

!

C:hjEsdkl. 4.1 Olhvbintjava.exe -—-class

@, 1, z, 2, 4, 5, &, 7,
[0, Andi, 2, 3, 4, 5, &,
[0, Andi, 2, 3, 4, Rita,

[0, bndi, Rita, 3, 4, 2.
[2, 7, &8, 9, Andi, 0O, Z,
Finished executing

FUIILERIIIN CIERLUUIIIRG INEBET ] ouuabaya
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‘6

@ List

PENS

Collection menyediakan method untuk merandsindari
Collection

import Jjava.util. *;

public class Shuffle |
public static wvoid main(string args[]) |
List 1 = new ArravListi():
for (int i=0; i<args.length; i++)
l.addiargs[1i]) !
Collections.shuffle(l, new Random()) :
Savsatem.out.printlnil) ;
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‘6

@ List

pPENS
* Qutput program sama dengan sebelumnya tapi lebih singkat

import Java.util. *;

public class Shuffle {
public static vold main(3tring args[]) |
List 1 = Arrays.asLlistilargs):
Collections.shuffle(l) :
Sywstem.out.printlnil) ;
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Pemrograman Berorientasi Obyek

S

PENS

List

import Java.util.*:;

public cla=ss TestList!
public static void main(string args[]){

Lizt list = mew Arraylisti):
list.add("aniz");
list.add("Budi™) ;
list.add("Candra™) :
lizt.add("Dewi™) ;
int 1 lizt.index0f [("Candra™) :
aystemn. out.printlni(i) :

Output
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‘ import java.util.*:

Pemrograman Berorientasi Obyek

Czhigsdkl. 4.1 0lhvbintjava.exe -cl;
public class Testlist{ [Anis, Budi, Candra, Dewil
[Bika, Budi, Candra, Dewi]
public =static woid replace(list 1, Object wal, Object newvWal) | [Pika, Intan, Imswm, Candra, Dewil
for (ListIterator i = l.listIterator(); i.hasMNexti): ] Finished executing
if [(wval==mull 7 i.next{l==null : val.equals(i.nexti]]] !

i.zetinewval) ;

public static woid replace(Lizt 1, Object wal, List newVals)
for (ListIterator i = l.listIterator(); i.hasWNexti(); | {
if (val==null 7 i.next{l==null : val.equals(i.nexti()]] |
il.remove(]);
for [(Iterator j = newVals.iterator(); j.hasNexti)]: )
i.addi{j.ne=<ti(]);

1 public static wvoid main(3tring args[]){f
1 Liszt li=st = mew ArravyListi):
1 List listz = mew ArravylList():

lizt.add("anis"):
lizt.add("Budi™):
lizt.add("Candra™) ;
lizt.add("Dewi™) :
Jystemn.out.printlnilist);
replaceilist,"&nis™ ,"Rika™) :
SJystem. out.printlnilist);

lizt2.add (" Intan™) :
liztZ.add (" Tman™) ;
replace(list,"Budi™, li=stZ):
SJystemn. out.printlnilist) ;



Pemrograman Berorientasi Obyek

o
@ List

pPENS
 Tambahkan program sebelumnya

aystem. out.println(list.subList(0,5).index0f ("Dewi ™)) :
list.add(2,"Dewi™) :

Systemn. out.printlnilist):;
System.out.printin(list.sublist(2,list.size()).index0E (" Dewi™) ) ;
aysten. out.printlnilist.sublist(Z,lizt.size() ). lastIndex0f("Dewi™) ) ;

4

[Fika, Intawn, Dewi, Imam, Candra, Dewi]
]

3

Finished executing
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[

o Pamrnnaraman
public static List dealHand(List deck, int n) {
int deck3ize = deck.=sizel(]:
Lizt handView = deck.zsublList(deck3ize-n, deck3ize):
Lizt hand = new Arraylist (handView) ;
handView.clear () :
return hand:
¥
class Deal |
public static vold main(3tring args[]) 1
int numHands = Integer.parselnt{args[0]):
int cardsPerHand = Integer.parselnt(args[1l]):

ff Make a normal 52-card deck
SJtring[] =suit = new 3tring[] {"spades", "hearts",
"disgnonds'™, "clubs™l:
SJtring[] rank = new 3tringl[]
{Mace, M2 PG QI RO R, R MG,
rro ".r " 1|:|".r "jan:}-:", "E{LIEEH", "}-:ing"} x
List deck = new ArravLizt|():
for [(int i=0; i<suit.length; i++])
for [(int j=0; Jj<rank.length; J++]
deck.add(rank[]J] + " of "™ + suit[i]]:

Collections.shuffle (deck) :;

for [(int i=0; i<numHands;: i++)
Svstem.out.println(dealHand (deck, cardsPerHand))

roliteknikK Elektronika Negeril Surapaya
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[5
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[5

Pemrograman Berorientasi Obyek

Output

Java Deal 4 5

heart=s, jack of spades, 3 of spades, 4 of zpades, king of diamonds]
diamonds, ace of clubs, 6 of clubs, jack of hearts, queen of hearts]
spadezs, 5 of spades, 2 o0f diamonds, queen of diamonds, 2 of clubhs]
spade=s, & of diamonds, ace of spades, 3 of hearts, ace of hearts]
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Pemrograman Berorientasi Obyek

@ List

PENS

« Sebagian besar algoritma(method) pada class Collections diaplikasikest.ke
Sehingga dengan algoritma ini memudahkan untuk memanipulasi data pada List.

o sort(List)
mengurutkan List dengan algoritma merge sort
« shuffle(List)
Permutasi secara random pada List
* reverse(Lisi
membalik urutan elemen pada List
 fill(List, Object)
Mengganti setiap elemen pada List dengan value yang ditentukan
o copy(List dest, List src)
Mengkopikan source List ke destination List.
* binarySearch(List, Object)
Mencari sebuah element pada List dengan algoritma binary Search
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Pemrograman Berorientasi Obyek

@ Listlterator

PENS

« Listlterator adalah subinterface dauri er at or .

 Dengan menggunakan Listlterator pada List, maka
elemen dapat diambil secara backward.

 Gunakal methodnext atat previ ous sebage
navigasi.
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® Hirarki Interface Iterator

PENS

[/

zeinbterfaces=

Ilterator

+hasNext () : boolean
+next () : Object
+remove ()

JAN

zzintarface==
ListIterator
+hasPrevious() : boolean
+previous () : Cbject
+add (element : Cbhject)
+set (element : Chiject)
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Listlterator

‘i‘if:;'
pPENS
public interface ListlIterator extends Iterator
boolean hasNext () :

Chiject next():

boolean hasPrevious|():;
Chiject previousi):

int nextIndex () :
int prewviousIndexi():

void remowve () : f/ Optional
woid set (Chiject o) ; df Optional
wvoid add{Chiject o) f4 Optional
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Pemrograman Berorientasi Obyek

p.ns Map
 Menyimpan elemen dengan key unik.
o Satu key untuk satu elemen.
« Key disimpan dalamentuk object.
« Map tidak bisa menyimpan duplicate key.
 Map bisa menyimpan duplicate element.
* Has no particular orde

 Contoh:

— Hashtable
— HashMap
e not syncronized for threads
« permits null values to be stored
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Pemrograman Berorientasi Obyek
‘a
o Map

pPENS
« Map dapat dipandang sebagai Collection dengan 3 cara:
—  keySet
menghasilkan Set key yang ada pada Map
— Values

Collection values yang ada pada Map. Collection disikan Set
karena multiple key dapat mempunyai nilai yang sama.

— entrySe
Hasil disimpan pada Set, pasangan key-value yang ada\tao
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Pemrograman Berorientasi Obyek

‘6

PEMNs p
 Map adalah object yang memetakan key dengan value. Digefaut
dengarassociative array atau dictionary.

 Method untuk menambah dan menghapus
— put(Object key, Object value)
— remove (Object key)
 Method untuk mengambil object.
— get (Object key)
 Method untuk mengambil key, value dan pasangan (kayuey
— keySet() // returns a Set

— values() // returns a Collection,
— entrySet() // returns a set
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Pemrograman Berorientasi Obyek

s

ppul:ulin: interface HMap {
/f Basic Operations
Dhiject put (Obhject key, Object wvalue):;
Chiject get (Ohject kevy):
COhiject remowve (Chilect kevy):
boolean containsEevyi(Obhject kev):!
boolean containsValue (Ohject walue) ;
int sizel):
boolean isEmpty () :

Map

df Bulk Operations
wvoid putlill(Map t);
wold clear () :

// Collection Views

pubhlic et keyieti(];

public Collection wvalues|():
pubhlic Zet entry3et():

A Interface for entrylet elements
public interface Entry |

Chiect getEewi():

Chiject getWValue () ;

Chiject setWalue (Chiject wvalue):
] geri Surabaya
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[/

import java.util.*;

public cla=ss Freqg |
private static f£inal Integer ONE = new Integer(l):

public static void mwain(3tring args[]) A
Map m = new HashMap():

f Initialize freguency table from command line
for (int i=0; i<args.lendgth; i++)] 1

Integer freg = [(Integer) m.get{args[i]):
m.put (arg=s[i], [(freg==null ? CNE
new Integer (freq.intValue()] + 1))1):
h
Gavystem.out.printlnim.size () +" distinct words detected: ™) ;

System.out.println () ;

-

% Jawva Freg if it iz Lo be it i=s up to me Lo delegate

g distinct words detected:
{to=3, mwme=1, delegate=1, it=Z, 1is=2, i1if=1, bhe=1, up=1l}
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JO; Map: Hashtable

PENS

Pemrograman Berorientasi Obyek

class CollectionTest{

public static void main(String [] arg){
Hashtable ht = new Hashtable();
nt.pu(“keyl”, new Integer(12)
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Pemrograman Berorientasi Obyek

Map: HashMap

import Java.util. *;
class HashMapTest{
public static wvoid main(3tring [] arg) |

HazhMap hin = new HashMapi) :

put ("Gamel™, "Hearts"):

put (null, "Chess™);

put ("gamei®, "Checkers"):

Lput [(fogamei™, "WThist™) ;

put [("gamwed™, "Chess™);

SEEEE

System.out.printlniloem) ;

}

Output: {Game4=Chess, Game3=Whist, Gamel=Hearts, null=Chess}
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‘ ﬁmum - Pamrograman Berorientasi Obyek

pubhlic class TestMap !

public static void nain(String args[]) ! C:%jEsdkl 4.1 Olvkintjava. exe -clas

Map wl = new HashMapi(): {£=ahc, 4=klm, 1=klm, ==def, L=akc}

ml.putinew Integer(l),"abc™): (£, 4, 1, 3, 5]

ml.putimew Integer(2),"abc™); [abc, Elm, klm, def, abec]

ml.putimew Integer(3),"def™); [Z=abc, 4=klm, l=klm, 3F=def, ELE=ahc]
Z: abc

Map w2 = mew HashMapi): d- klm

nZ.putinew Integer(l),"klm™): 1 klm

nZ.putinew Integer(z2),"abc™): 2- def

nZ.putinew Integer(3),"def™): E- ahe

nZ.putinew Integer(4),"kEln'"):
nZ.putinew Integer(5S),"abc™):

Finiizshed executing

ml.putdll (m=) ;
S¥stem. out.printlniml) ;

Set gset = ml.kevy3et():
Swstem. out.printlniset) ;

System. out.printlniml.values(]]:

Gyatem. out.printlniml. entry3et(])

for (Iterator i=ml.entryiet().iterator(); i.hasNext{i: 1 {
Map.Entry e = [(Map.Entry) i.nexti):
Systemn. out.printlnie.getEeyi(] + ": " + e.getValue(]]:
'
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MultiMap

S

import java.util.*;
public class MultiMap !
public static wvoid main(3tring[] args) {

Map m = new HashlMap() :

string str[] ={"andi” ,"Ani"™,"Ani=za"™};
Liszt 1 = Arrays.aslList(str):;

n.put(new Integer(l), l):

Atring stra[]= {"Budi™,"Badu” ,"Bina"™! ;
l = Arravys.aslist(strd):;

n.put(new Integer(2),l):

avsten. out.printlnim) ;

Cihvjesdkl. 4.1 Dlvbindjava.exe -classpath "D
{£=[Budi, Badu, Binal], 1l=[Andi, ini, Ani=sa]l}
Finished executing
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&
® SortedMap: TreeMap

PENS

o Aturan mirip Map

 Beda: obyek tersimpan secara sorted
berdasarkan key.

 No duplicate ke
 Elements may be duplicate.
e Key tidak boleh null value.
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SortedMap: TreeMap

ns

import Java.util. *:;
class TreeMapTest!
public static volid main(3tring [] args) {

SortedMap title = new TreeMapi():
title.put inew Integer(3), "Checkerzs™):
title.put (new Integer(l), "Euchre®™):
title.put (new Integer (4], "Cheszs™):
title.put inew Integer(sd), "Tic Tac Toe™);
oystem.out.printlnititle) ;

Output: {1=Euchre, 2=Tic Tac Toe, 3=Checkers, 4=Chess}
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